Production of nitric oxide elevates nitrosothiol formation resulting in decreased glutathione in macrophages exposed to asbestos or asbestos substitutes.
The purpose of this study was to investigate the effects of pneumoconiogenic particles, such as asbestos, on nitrosothiol formation in macrophages. In addition, the effects of man-made mineral fibers (MMMFs) were also evaluated, because they have come into heavy use as substitutes for asbestos. RAW264.7 cells and J774 cells of murine macrophage cell lines were cultured with chrysotile B (CH) asbestos, crocidolite (CR) asbestos, or MMMFs comprised of glass wool (GW), rock wool (RW), or ceramic (RF1). All of these fibers significantly increased nitric oxide (NO) production in the culture with macrophages. Chrysotile B, CR, and GW significantly decreased the level of reduced glutathione (GSH) in RAW264.7 cells. S-nitrosothiol (RS-NO) formation was increased by both types of cells on exposure to every fiber. A large portion of this increased RS-NO may be in the form of S-nitrosoglutathione (GS-NO), because GSH is the most abundant thiol substance in the cell. Both CH and GW significantly increased superoxide anion in the media cultured of RAW264.7 cells. These results indicate that macrophages exposed to asbestos or MMMFs are subject to oxidative stress, not only through the generation of reactive oxygen and nitrogen species, but also through decreases in the level of the cellular antioxidant, GSH, by GS-NO formation. The increase of RS-NO in macrophages exposed to asbestos or MMMFs may deserve more attention as the indicator of continuous oxidative stress by NO on cells and tissues, which causes inflammation and involves the development of asbestos-induced diseases.